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1 . A variation detecting Apparatus for detecting variations 
in ground objects in one and the saase area between a line drawing 
imp describing prof ile lines of said ground objects or an image 
obtained by picking up said ground objects £ro«t above 
(hereinafter referred to as 'reference lino sowing/ image") 
and an image obtained by picking up said ground objects in tiie 
same area from above later on { hereinafter referred to as * target 
image* ) , comprising i 

means for collating said ref erence line drawing/image 
with £aid target image so as to obtain variation indexes 
indicating whether there are variations or not in said ground 
objects respectively j and 

means for displaying ground objects which can be judged 
to have variations or ground objects which cannot be judged 
as to whether there are variations or apt on the basis of said 
variation indexes, in a display mode in which an area of said 
reference line drawing/ istage including said ground objects and 
an area of said target image including said ground objects can 
be compared wit ft eaafe other. 
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a, & variation detecting apparatus aoeox&lasrto Claim l. 
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said mrifltion ij*ae>K£s pEofr&biMties vlth whi<?& 
cm b& that there are v^iatt.a!ft« , probabilities 

with vrhich it can be concluded that thara is no variation; sm<! 

gromd objects in which said ^robaMIitifcs with which, 
it can be concXud&d that th*r« t %r$ variations are r^t Xow^r 
thmt & ^r^ds texminod value as potmd. oh jests which* 

cm be to have variations , white #ro»M oDj^oN ^j&<sh : 

saM j^fe&MU*i<&& with mxch it aaa b* GOMSitt<te«. tJmfc 
are variations are not higher than a prMfetaminaa y&Xu® ox: 
g^O^nd objects in whistx said probabilities with which it o&n 
OQUciude^ th*t there is* no variation are not higher than 
a pr^&temiactil value are regardedas gxasa& objects whisht cormot 
be judged m to whether th&r© as© variations' or not . 
3 , A variation <3tetegtieuj apparatus ^ooMiiig is Claim 1 or 

irt s&M display i«ad$ in which m area of said: re£er$»£** 
lima dravi0g/ima,g^ ia.ciu&i»g said ground objects &a 

£&M t^^et iatass including said ground objacttf v&n fo£ 
OOTP«rad with «s&ch q tl*$r , said arems &r<j displayed .m overlap 
with each cither or pla&fctf M3&&mtl% to saeft oth&r . 
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-4. (Amended) A v&riatimi detecting apparatus according to Claim 3, 
further comprising; <-S 
v ^ mea*>s by which asx operator referring to said area of* a id r#£emk£ Me o 

drawmg/imsge including said ground objects ami said ar^a of staid t&rg*Cim%£e ^ 

o ^ a 

mduding said ground objects displayed by mid displaying :m$&ns inputesra 
jiidgemfctst result as whether there are variations in said ground objects or n#£- 

8 - A variation detesting apparatus &atJOT&mg to Claim 3 ♦ 

w&e& f ? M.ft area of said ref&reace line drawljrtg/iiflaeft 
including 6Md ground Ejects and ?aM area of said t arget ircaga 
including ground objeet** displayed irt overlap with 

aach other , said respective areas to b*? displayed are switched 
aveiry period of predetermined tiette automatically or manually, * 
6- A variation det&ctittg ^paratu^ acoordlxtg to Ciairo 
further comprising: 

jfft^ajt^ for m^B.uaXlv edging said switching tf&spiay 
period. 

?, A variation dM&cting apparatus ft#£Or**tag to Claim 3, 

vfotm said area of said reference line drawing /ima^ 
inoXt^irig said ground objects m\& mi& area of said target imag© 
including ground objects 4-t;e displayed in overlap with 
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each other, the upper one of said stespectxve- &re&3 is displayed 
ia a predet^fcttdBed transparent stats *eo that the lower area 
oan be seen through said upper area, and said areas are displayed 
while said transparent state la switched every a period of 

predetermined timt* Aixtwrntivtilly or mfmu&xiy* 

8.. (Amended) A variation detecting apparatus according to Claim 1\ 
further Gom prising: 

r 

means for manually setting mM switehmg period with v/hkh mkl 
transparent st&fce m changed ^utornaiie&liy every pradetOTt>ir^d time. 

A variation <s*ti*Gt.i&g apptoitus according to Claim 3, 

when saM area of MM reference line drawing /i^cp 
iiw?Ju&ii*g sai4 gfrouad objects m<t said area .of said target im&m * 
including said grouftdl objects are displayed In overlap with 
eaoft other, an overlapped area is divided Into a fltst ama. 
&ti& a $*c<md &r&&, &M s&±& &r$& of saifl reference line 
towing /image including said grotmd ohjacts is di&pl&y&tl ia 
3aM first area, while said area of said targat imsga including 
said ground objects is 4ispiayea in said moond area* 
10, A variation 4£t#etia8 app&rettus according to Claim 

«aiff. f irst and second areas are two areas divided by one 
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a&Xs provided m\ overlapped area or t*?o mm& &ivi<le$ by 
a biaxial rectangle provided on said overlapped area, 
11, A variation a^t^cting apparatus accoraiag to Claim 9, 
wherein, x 

said first and b&cobA atre&s are trarisfomed automatically 

1.2 > A. variation detecting apparatus aoooxdi^s to Claim 11, 
further ^^jpri^liftfi 

means fox taatva&llY changing a period of 

13, (Amended) A variation detecting apparatus according to Clsim i> 
wherein; 

5 when there me & phmdifey of ground ohj&om which cat*. b& judged to h&ve 

various or ground object* which, camioi forjudged as to whether there are 

variations or not, areas including said ground *)t)j&ets m$ displayed seqtiontiftliy 

automatically or manually; 
14, A vasjrlatioii detecting apparatus aecor&xag to Claim 13, 

£urtM£ comprising i 

mfc&fts tm- manually shading a ataplay $wpi&me changing 

display parlor vthm display Is perfomedl wMie the display 

$fiq«m^e ia c&aagecJ *ver$- predetermined tim auiomatieally* 
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k vasiatioa detecting; appas&tua acrar&tng to Claim 3„ 
furthar compt±&xft% t 

tm&tt& fora&jastiag watrast of mi$ mm of said r»f«re»c-B 
lime Orawing/iio^se including said grotmfl object $ &&& cant-rats t 
of said area of smia ta:rgat imag* including said grwrt<$ ohjacts 
so that & m&m value of Image pixel valuer is mad© to agree 
with a v#ri<atu;£ in feach. a£ staid ar^as wh<*n said areas 

axe m ovarlmp with each otMt or j>X&certl a&Jaoeatly- 

to e&ch other* 

16, A variation detecting ap$%ratu& according to Claim 3. 
£tt£±£&£ apprising? 

means for adjust iiigc^afcrast of sai4 ar^apf said ^ef ar^nca 
line drawing/ iKi^g-e ineiu&iBg said 9ftcran& objects and contrast « 
of $&M area of said target i&age Including said gr<n*n& objects 
so that bri8ht&$3S$3 ±n t*?o points specified An areas sure 

eta£e to agraa with each other wMI& interpolation 
extrapolation are <s«3BEisd oat on any other point when areas 
displayed in overtop with a&ch other ox placed auas&tfa&tly 
to each other. 
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17. (Amended) A variation detecting method &r detecting variations 
in ground objects m one and the mme area between gg line drawing map 
d£S£ribtetg pmfA& Imvs of mid pmu.id objects or an image obtained by picfckig up 
said ground objects (hereinafter referred to as '"reference drawing/image") 
from aboyg and an iuifigg obtained by picking up said, ground object© in t'ho &ame. 
area from above later on. {hereinafter referred to as ^target image*), comprising; 

collating mid r#Un:mi:v Um dvawingfiroage with $#kl target image so m 
to obtain variation feadsx&s mdlcMiing whether there nm variations <>r not in said 
gmund ohj&ets ve$pm^&lv\ and 

displaying grmuui objects which am Im judged to have variations or 
ground objects whkh cannot be judged as to whether there ar& v a ria tic? m or no t 
on the basis ol said variation indexes, in a display mode in which an area of said 

re.fers.8fie line drawmg/imag£ including said ground objects and an area of s&id 

target image including said ground, objects can. b# compared with each othor. 
ie. a variation direct lag rasthod aocmriUtas t# eialw 17, 

said variation indexes ar& profcatelitlfca with wfr±€h it 
cm cm&ludto& that tbera are variations, «m4 probeteillti** 
with which it e&a be c&iiciiidM that there Is no variation, j and 

gratmd ob jects in which said probabilities* wi£lt which 
it can ttanolttd&d that therfc are va£iatiatt& am not lowetr 
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thm a prfc&fctamittM value are regarded a& ground objects which 
be judged to have variations , while ground objects An which 
saLA profc&Mlities with which it e&n be concluded that th&xe 
variations ara not higher th^ a £r*&&t&i?mine<i valu© or 
^ ground .objects in whi<sh sa:*4 prob&b&Uti&s with which it 
be conolu;d«t<l that there is no vaxiatiati ar# not higher than 
a ptr^dKitBrmiriedvaLltiA ar^^feg^rdeid as ground objects which cannot 
be ^^dgea as to whether th&re arm variations or not. 
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1A (Amended) A variation detecting rmHhod according to Ctmm I'L 
wherem: 

m said display mode m which an area of said reference line 
drawing/image moMding mu\ grovmd objects and m area of $m& target image 
including said ground objects can be compared with, each otfofcr-, said areas are 
displayed in overlap with mm. other or placed adjaeesitly- to each other. 

20, (Amended) A storage medium having a program steed tb&r>em 
for use with a variation, detecting method according to any one of Claims I T 
through IB, or 28. 

21, (Amended) A. variation, detecting system comprising a variation 
detecting apparatus and a center apparatus, for detecting variations of ground 
objects between & reference line drawing/imagti o&mpesed of a line 
drawing/iro&ge map describing profile lines of said ground objects or an image 
obtained by picking up said pound objects from above and a target image 
obtained by picking up said ground objects in the $®m& area from above teter on, 
said tenter apparatus including- 

a storage unit for storing said reference line dr&%* mg/image and said 
target image; and 
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means for providing cme or hath of mid references line dmmng/itmg^ mid 
said tela^t image? stored in mid storage unit to said- variation dieting 
apparatus issuing a request, through a rommunkation line or a medium in 
response m said request k&ct&d by said variation detecting apparatus; 

said variation detecting apparatus inriiudiing; 

means for collating mid reference line drawing/image with said target 
image, both said mi ages bvmg supplied from said amter apparatus, m m to 
obtain variation indexes indicating whether there variations or net m &m& 

means; for displaying ground objects which am judged to hav# 
variations or ground objects which cannot he judged as to whether there a re 
VMm*Mm- or not oil the basis of said v*maU<>n. indexes* , in i\ display ftUfcCte in 
which art area of said reference line drawing/image including said ground objects 
and an mm of said target image including said ground objects can be compared 
with each other. 

22, (Amended) A v&n&txm detecting system earn prising a variation 
dE^tectmg apparatus and & center apparatus, for detecting variations of ground 
objects between a reference line dnming/urmgs compos-ad of a line 
drawing/bnage map describing profile lines ctf said ground objects or an. image 
obtained by picking up said ground objects from above and a target image 
obtained by picking up mid ground ctejests in the same area from above later m\ 
said center apparatus inducing; 
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a mst storage .unit for storing said mfownw line drawing/iiiritige and mid 
target image; 

a s^xmd storage unit for storing a processing program for detecting 
variations of ground objects; 

rnea^-s fov providing one ©r fe#th of s&M reference Hm drawing&mage and 
said target image stored in said first storage unit to said variation detecting 
apparatus issuing a roquet, through & communication lino or a medium is 
vespoose to said request issued by smd variation, detecting apparatus; and 

ma&ns for providing said proofs itig program .stored in s&id second 
storage unit to mid mmmkm det^ctmg apparatus ismiing a. request, through a 
e#mmxmi€&tk>n Um m a jnoeltem m m$$<mm to mkl mq\um% imm& by said 
van at ion detecting apparatus; 

said variation detecting apparatus including;. 

means for collating mid reference line drawirig/irnage with mid target 
image w\ the basis of xmi reference tine drawusg/mmge< said target nn&gs and 
said processing program provided by said center ^paratus so as to obtain, 
variation mds£g# indk&idng whether there are variation or not m said ground 
objects respratiY&ly; and 

means for displaying ground objects which can be judged to ha.v® 
variations or ground objects which cannot be judged m to whether 1 tht^ are 
variations or not on th& basis of said vmi&ticm indexes, m a display mode m 
whfch tm. imm of said reference line drawing/image including said pmmd objects 
and an area m mid target imap imtHuling $ai<| ground objects cao be coisipa^d 
with each other,- 



Application/Control Number: 09/986, 1 3 1 Page 1 5 

Art Unit: 2625 

23 > A variation detecting system according to Claim Zl or 
22 1 saitl center #ppa;raUt& further including; 

mmm tor aecaptiag, through a corammlc^.tum Una or a 
medium, a reference line drawing/image upttat&a according to 
a variation deletion result in said vralatloa «etwt*s*s 
apparatus, and stwri&g 3&M updated x&£®m&m lim. 
drawlns/ijaags into a. third star&#6 mit- 

24 . A variation defecting system according to Claim 21 , said 
ceater apparatus further including: 
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means for making accounting of a predetarjoiaed use 
waaaever providing amy owe of said reference line drawing/. image 
aad said target ,ima«r« to said variation detecting apparatus 
issuing a re sweat therefor. 

3 5 ... A variation detecting system according to Claim 3?. , said 
center apparatus fartfeer: tn«JMia*M 

m*ajj| for mafc&»9 accosting of a predetermined use 
vhmmvmwwX&m my one of said reference iiae 4r*wi.xig/imm* 
said twget iasa#e and said jpuc«*ftifta pragjeam to said variation 
detection apparatus issuing a request tfcerefor. 
U » A variation diateetiag Ufttm according to Claim 23 , said 
cenatec apparatus further including t 

ateaiw for paying an sedate fee corresponding to an updated * 
reference, drawing/imge to a nonage? of ©aid variation 
detecting apparatus providing said reference line 
fomimfixmm whenever rseeivijig said reference line 
drawina/iwase from said variation detecting apparatus, 



